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SYSTEMS AND TECHNIQUES FOR
ALLOCATING AD SPACE INVENTORY

BACKGROUND

This specification relates generally to online advertising.
In particular, some embodiments described herein relate to
systems and techniques for allocating ad space inventory to
advertisers or other buyers.

Some online display advertising systems deliver promo-
tional messages to consumers by displaying visual adver-
tisements 1 web pages or other electronic documents. A
publisher of a web page can insert an ad space 1n a web page,
and an advertisement (“ad”) may be placed 1n the region of
the web page corresponding to the ad space when the web
page 1s displayed. For example, when the web page 1s
displayed in a browser, a “creative” (e.g., a visual adver-
tisement) of an advertiser can be dynamically retrieved from
an ad server and displayed in the ad space. The act of serving
a creative on a web page for displaying may be referred to
as an “impression.” The process of determiming which
creative to serve and display 1n a particular instance of an ad
space may be referred to “allocating an instance of ad space
inventory,” “allocating ad space inventory,” or “allocating
an ad space.”

A publisher’s ad space inventory generally includes one
or more ad spaces on web pages served by the publisher’s
web servers. Publisher can sell their ad space imventories to
advertisers. In some cases, publishers agree with advertisers
or other ad buyers 1n advance to reserve a portion of their ad
space 1nventory for buyer’s ad campaigns, and configure
their ad servers to implement the terms of the agreement by
allocating suitable ad space inventory to the advertiser’s
creatives. In some cases, one or more publishers and one or
more advertisers can participate 1n auctions in which selling,
and buying of ad space inventories take place. Auctions can
be conducted by an ad network or ad exchange that brokers
between a group of publishers and a group of advertisers.

Selling and buying ad spaces can be based on pricing or
payment models such as cost per thousand impressions
(CPM), cost per click (CPC), and cost per action or acqui-
sition (CPA). In the CPM model, advertisers typically pay
for every impression of their advertisement; the price paid
for each impression 1s measured 1n price per 1000 (“mille”)
impressions. In the CPC model, advertisers typically pay
cach time a viewer clicks on their advertisement. In the CPA
model, advertisers pay for every action, such as a sale or
registration, completed as a result of a viewer clicking on
their advertisement.

SUMMARY

In general, one aspect of the subject matter described in
this specification can be embodied 1n methods that include
the actions of receiving bid data from a device, the bid data
including bidder data identifying bidders for an instance of
an advertising space and price data corresponding to prices
offered by the respective bidders for the instance of the
advertising space, 1dentifying, based at least in part on the
bidder data, line items matching the respective bidders,
wherein the line 1tems 1nclude respective dynamically alter-
able parameters, determining, based at least 1n part on the
price data, values of the dynamically alterable parameters of
the respective line items matching the respective bidders for
the instance of the advertising space, selecting a first line
item from a plurality of line items, wherein the plurality of
line 1tems 1ncludes the identified line 1items, and wherein the
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selection of the first line 1tem 1s based at least 1n part on the
values of the dynamaically alterable parameters of the 1den-
tified line items, obtaining creative data corresponding to the
first line 1tem and to a bidder matching the first line item, and
transmitting the creative data to the device, wherein the
creative data represent a creative compatible with the
instance of the advertising space.

These and other aspects can optionally include one or
more of the following features. In some embodiments, the
actions may further include receiving, from a second device,
second bid data of the same bidders for a second 1nstance of
the advertising space, identifying the same line 1tems match-
ing the respective bidders, determining second values of the
parameters of the line items based at least in part on the
second bid data, selecting a second of the identified line
items based at least in part on the second values of the
parameters of the 1dentified line 1tems, and transmitting, to
the second device, second creative data representing a
second creative corresponding to the second line 1tem and to
a second bidder matching the second line item.

In some embodiments, the actions may further include
receiving second bid data from a second device, the second
bid data including bidder data identitying the bidders and
second price data corresponding to second prices oflered by
the respective bidders for a second instance of the advertis-
ing space, identifying, based at least in part on the second
bidder data, the line items matching the respective bidders,
determining, based at least 1n part on the second price data,
second values of the dynamically alterable parameters of the
respective line 1items matching the respective bidders for the
second 1nstance of the advertising space, selecting a second
line 1tem from a second plurality of line 1tems, wherein the
second plurality of line items includes the i1dentified line
items, and wherein the selection of the second line item 1s
based at least 1n part on the second values of the dynamically
alterable parameters of the identified line 1tems, obtaining
second creative data corresponding to the second line item
and to a second bidder matching the second line item, and
transmitting the second creative data to the device, wherein
the second creative data represent a second creative com-
patible with the second instance of the advertising space.

In some embodiments, the bid data are derived, at least 1n
part, from a chient-side auction performed during loading of
an HTML file by the device. In some embodiments, receiv-
ing the bid data comprises receiving the bid data prior to
identifying the plurality of line items, and wherein each of
the plurality of line items matches the instance of the
advertising space. In some embodiments, the dynamically
alterable parameters of the respective line 1items comprise
price parameters representing the prices oflered by the
respective bidders for the mstance of the advertising space.
In some embodiments, the dynamically alterable parameters
of the respective line items comprise priority parameters
representing priorities of the respective line items. In some
embodiments, receiving the bid data comprises receiving a
uniform resource locator (URL) comprising the bid data. In
some embodiments, the URL comprises a query string, and
wherein the query string comprises the bid data. In some
embodiments, transmitting the creative data to the device
comprises transmitting the creative or a location of the
creative to the device. In some embodiments, the location of
the creative 1s represented by a URL. In some embodiments,
the line 1tems 1nclude the respective dynamically alterable
parameters. In some embodiments, the device 1s a mobile
device.

Another aspect of the subject matter described in this
specification can be embodied 1n a system, comprising a
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display device and a data-processing device programmed to
display, on the display device, a user interface for config-
uring a line item of an ad server, wherein the line item
represents a purchase order for an instance of an advertising,
space managed by the ad server, and wherein the user
interface includes an input element configured to receive
input 1dentitying a purchaser associated with the line item,
and an 1nput element configured to receive input indicating
that a price parameter of the line item 1s dynamically
alterable, wherein the price parameter represents a price
offered by the purchaser for an instance of an advertising
space.

In some embodiments, the user interface further includes
an 1nput element configured to receive mput indicating that
a priority parameter of the line 1tem 1s dynamically alterable,
wherein the priority parameter represents a priority of the
line relative to one or more other line items. In some
embodiments, the user interface further includes an nput
clement configured to recerve mput 1dentifying one or more
sets of dimensions for advertising spaces matching the line
item. In some embodiments, the user interface further
includes an mput element configured to receive 1nput speci-
fying one or more targeting criteria for istances of adver-
tising spaces matching the line 1tem. In some embodiments,
the system further comprises a storage medium, wherein the
data-processing device 1s further programmed to store the
line item 1n a database on the storage medium.

Particular embodiments of the subject matter described in
this specification can be implemented to realize one or more
of the following advantages. Pre-bidding for an ad space
may be implemented using a pre-bid line item with a
dynamic price parameter. In some embodiments, the system
uses a single pre-bid line item to match any bid by a
particular bidder in a client-side auction for an ad space,
rather than using one conventional line 1tem for each bid
price available to the bidder. In some embodiments, a
pre-bid line item can have diflerent price parameter values,
depending on the values of a bidder’s pre-bids. In some
embodiments, the pre-bid line 1tem 1s backward compatible
with conventional line items. In some embodiments, the
pre-bid line item enhances a publisher’s ad revenue by
improving the efliciency of the market for ad space mnven-
tory. In some embodiments, the pre-bid line item reduces the
time required for programmers to create and maintain line
items for pre-bidding partners. In some embodiments, the
use of the pre-bid line items reduces the amount of storage
and/or the amount of processing resources used to 1mple-
ment pre-bidding.

The details of one or more embodiments of the subject
matter described in this specification are set forth in the
accompanying drawings and the description below. Other
features, aspects, and advantages of the subject matter will
become apparent from the description, the drawings, and the
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram of a system for online adver-
tising, according to some embodiments.

FIG. 2 1s a flowchart of a method for allocating ad space
inventory, according to some embodiments.

FIG. 3 1s a block diagram of a user interface for config-
uring line i1tems, according to some embodiments.

Like reference numbers and designations 1n the various
drawings indicate like elements.

DETAILED DESCRIPTION

Historically, publishers have allocated portions of their ad
space inventory to buyers (e.g., advertisers or ad networks)
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for the buyers’ ad campaigns (“direct” ad campaigns or
“programmatic” ad campaigns) through oflline agreements.
For example, a publisher can allocate 20% of the ad space
inventory on a website’s landing page during a specified
week or month to one advertiser for an ad campaign, allocate
15% of the ad space inventory on the landing page during
the same week or month to another advertiser for another ad
campaign, and allocate another 15% of the ad space 1inven-
tory on the landing page during the same week or month to
an ad network for the ad campaigns of the ad network’s
clients. The terms of such agreements can include the
payment model and pricing for the ad space inventory, the
desired pacing of the ad campaign (e.g., the time rate at
which the publisher’s ad spaces are allocated to the ad
campaign), targeting parameters (e.g., prelerences or limits
on which instances of ad space inventory can be allocated to
an ad campaign, based on data associated with the ad space
inventory), priority of the ad campaign relative to cotems-
poraneous ad campaigns on the publisher’s site, efc.

Such agreements are generally implemented and enforced
by an allocation management module associated with (e.g.,
executing on) the publisher’s ad server. To implement and
enforce the terms of such agreements, the allocation man-
agement module generally uses “line 1tems”™ and prioritiza-
tion rules. When a request to fill an available ad space 1s
received, the allocation management module compares the
characteristics of the ad space to the parameters of line 1tems
representing the publisher’s agreements with buyers. If more
than one line item matches the ad request (indicating that
more than one creative or ad campaign may be eligible to fill
the ad space), the allocation management module applies the
prioritization rules to determine which ad campaign or
creative fills the ad space.

Thus, line 1tems have historically been used to allocate a
seller’s ad space mventory among buyers 1n ways that are
consistent with the terms of agreements between the seller
and the buyers, including terms relating to targeting, pacing,
prioritization, number of impressions, and budget con-
straints. Since line 1tems have historically implemented
terms of agreements reached 1n advance of starting an ad
campaign, the values of parameters of conventional line
items (e.g., the values of price and prioritization parameters)
have been set by programmers prior to imtiating the ad
campaign, and have remained constant throughout the ad
campaign.

Historically, some publishers have made some ad space
inventory available to real-time bidders via server-side auc-
tions. For example, 11 a publisher’s allocation management
module determines that no line items match an ad request,
the allocation management module can forward the request
to an ad exchange, which can offer the ad space to bidders
in a server-side auction. The ad space 1s then allocated to the
winning bidder, and the system serves a creative provided by
the winning bidder to fill the ad space.

In recent years, some buyers and sellers of ad space
inventory have become dissatisfied with the conventional
practice of allocating some ad space inventory based on
oflline agreements before making the remaining inventory
available to real-time bidders. This conventional practice
can result 1n publishers allocating very valuable ad spaces to
ad campaigns at below-market prices, which depresses the
publishers’ revenue and limits real-time bidders” access to
valuable ad space inventory.

To address these concerns, some publishers have imple-
mented client-side auctions, which can take place prior to
allocating ad space inventory to the ad campaigns of the
publishers’ direct or programmatic partners. Such client-side
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auctions are sometimes referred to as “pre-bidding,” “header
bidding,” “advance bidding,” “header tags,” or “tagless
bidding.” When an instance of an ad space 1s available to fill
(e.g., when a browser begins to load a web page with an ad
space), a system can 1nitiate a client-side auction by request-
ing bids from pre-bidding partners. Auction data describing
the results of the client-side auction (e.g., the identity, bid
price, and creative of the winming bidder, or the identities,
bid prices, and creatives of multiple bidders) are then
provided to the allocation management module, which uses
the auction data to determine how to allocate the ad space.

For example, the allocation management module can use
the winning bid price as an estimate of the value of the ad
space. Rather than simply allocating the ad space to the ad
campaign corresponding to the highest-priority line 1tem that
matches the ad request, the allocation management module
can determine whether the prices corresponding to the
matching line items are greater than or less than the esti-
mated value of the ad space. If the prices corresponding to
the matching line 1tems are less than the estimated value of
the ad space, the allocation management module can, in
some cases, allocate the ad space to the winner of the
client-side auction, or solicit bids from real-time bidders
through a server-side auction. In this way, pre-bidding can
limit the extent to which the publisher’s direct and program-
matic partners are able to purchase valuable ad inventory at
below-market prices, and allow real-time bidders to compete
for more valuable ad inventory. Nevertheless, the allocation
management module 1s generally configured to allocate
suilicient ad inventory to direct and programmatic partners
to satisiy the terms of their agreements, even in cases where
doing so allows such partners to purchase valuable ad spaces
at below-market prices.

Systems that implement pre-bidding generally use con-
ventional line items to integrate the results of the client-side
auction into the allocation management module’s process
for allocating ad space inventory. In particular, programmers
can create a collection of line items for each potential
participant 1n the system’s client-side auctions. The collec-
tion of line 1tems for a pre-bidding partner includes one line
item for each price or “price bucket” (e.g., a value repre-
senting a corresponding range of prices) that the pre-bidding
partner can bid for an ad space. When a bid for an ad space
1s received from a pre-bid partner, the allocation manage-
ment module searches for a line item with a “buyer identity”™
parameter that matches the identity of the pre-bid partner
and a “price” (or “price bucket”) parameter that matches the
value of the partner’s bid. In this way, the dynamically
variable value of each pre-bid partner’s bid 1s matched to a
line 1tem with a static price or price bucket parameter having
the same value. The allocation management module then
determines whether to allocate the ad space to an ad cam-
paign, allocate the ad space to a pre-bidder, or imtiate a
server-side auction. This determination can be made by
applying the allocation management module’s prioritization
rules to the pre-bid line 1tems that match the pre-bid(s) and
the ad campaign line items that match the ad request.

The inventors have recognized and appreciated that con-
ventional techniques for integrating pre-bidding, direct or
programmatic ad campaigns, and server-side auctions can be
ineflicient. In a system that supports pre-bidding, each
pre-bidding partner’s collection of conventional pre-bid line
items can easily include hundreds or even thousands of line
items. The sheer number of conventional pre-bid line 1tems
used to support even a small number of pre-bidding partners
yields at least three types of inefliciencies. First, creating and
maintaining a line 1tem 1s a time-consuming, manual pro-
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cess. The amount of time required for programmers to create
and maintain a large number of conventional pre-bid line
items 1s significant. Second, the amount of computer-read-
able storage occupied by thousands or tens of thousands of
pre-bid line items 1s excessive. Third, processing thousands
or tens ol thousands of pre-bid line items can occupy
substantial processing resources.

The mventors have also recogmized and appreciated that
conventional techniques for integrating pre-bidding, direct
or programmatic ad campaigns, and server-side auctions can
interfere with the proper functioning of the market for online
advertising. Allocation management modules generally
impose limits on the total number of line 1tems supported by
the system (e.g., to limit the inefliciencies described above).
To keep the total number of line items within the prescribed
limits, the system may limit the number of pre-bidding
partners and/or mandate the use of “price buckets.” How-
ever, artificially limiting the number of pre-bidding partners
can lead to ineflicient allocation of ad space inventory.
Furthermore, using price buckets introduces inaccuracies
into the process of determining an ad space’s value, which
can also lead to ineflicient allocation of ad space inventory.

For example, rather than creating ten line items for a
pre-bidding partner’s potential bids of $1.95, $1.96, $1.97,
$1.98, $1.99, $2.00, $2.01, $2.02, $2.03, and $2.04, a
programmer can create a single line 1item with a price bucket
of $2.00. The pre-bidding partner i1s then restricted to
bidding $2.00 in situations where the pre-bidding partner
values an ad space at a price between $1.95 and $2.04, or
otherwise wishes to place a bid in the range of $1.95-$2.04.
If one pre-bidding partner values an ad space at $1.95 and
another pre-bidding partner values the same ad space at
$2.04, but both bids match $2.00 price buckets, the use of
price buckets can result in the allocation management mod-
ule incorrectly estimating the ad space’s value to be $2.00,
and 1ncorrectly determining that the two pre-bidding part-
ners value the ad space equally. Such inaccuracies can
reduce the publisher’s revenue and lead to mnethicient allo-
cation of the publisher’s inventory.

The inventors have further recognized and appreciated
that the problems associated with conventional implemen-
tations ol pre-bidding can be alleviated or eliminated by
using a line item with dynamic parameter values (e.g.,
dynamic price parameter values and/or dynamic priority
parameter values). Whereas conventional line i1tems with
static parameter values may be well-suited for the task of
allocating ad space mventory among ad campaigns 1n situ-
ations where the terms of the agreement between the adver-
tiser and the publisher are established long before the ad
campaign begins, such line items are not well-suited to the
task of estimating the real-time value of an ad space based
on auction data, nor to the task of allocating ad space
inventory to real-time bidders, because the latter two tasks
arise 1n scenarios where the price that the buyer 1s willing to
pay for the ad space 1s not known until a very short time
(e.g., 100 ms) belfore the ad space 1s allocated and filled.

According to an aspect of the present disclosure, a line
item with one or more dynamic parameters 1s provided. The
dynamic parameter(s) can include, for example, the line
item’s price parameter. In some embodiments, the value of
dynamic line item parameter 1s determined based on data
received by an allocation management module. Such data
can be embedded, for example, 1n a uniform resource locator
(URL) (e.g., as a key value 1n a query string portion of the
URL). In some embodiments, the data includes an indication
of the value of an ad space. The indication of value can be,
for example, a price oflered for the ad space by a potential
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purchaser (e.g., a bid offered for the ad space by a bidder).
The indication of value can be expressed as a number or
encoded 1n some other way.

According to another aspect of the present disclosure, an
ad space mventory allocation system 1s provided. The sys-
tem can use the dynamic parameter(s) of the line items to
allocate portions of a seller’s ad space inventory among
prospective buyers. In some embodiments, the system uses
the dynamic parameter(s) of the line items to represent the
results of pre-bidding, and allocates instances of ad spaces
among pre-bidders, ad campaigns, and server-side bidders
based, at least 1n part, on those line items.

Some embodiments of the ad space iventory allocation
system disclosed herein have one or more advantages over
conventional ad space inventory allocation systems. In some
embodiments, the system uses a single “pre-bid line item™ to
match any bid by a particular bidder 1n a client-side auction
for an ad space, rather than using one conventional line 1tem
for each bid price available to the bidder. In some embodi-
ments, a pre-bid line 1tem can have a different price param-
cter value or priornity parameter value, depending on the
value of the matching pre-bid. In some embodiments, the
pre-bid line item 1s backward compatible with conventional
line items. In some embodiments, the pre-bid line item
enhances a publisher’s ad revenue by improving the eth-
ciency of the market for ad space inventory. In some
embodiments, the pre-bid line item reduces the time
required for programmers to create and maintain line items
for pre-bidding partners. In some embodiments, the use of
pre-bid line 1tems reduces the amount of storage and/or the
amount of processing resources used to implement pre-
bidding. The reduction 1n the amount of storage used to store
line 1tems can be between one and three orders of magni-
tude.

FIG. 1 1illustrates an online advertising system 100,
according to some embodiments. In advertising system 100,
a server system 122 provides functionality for allocating ad
space mventory. In some embodiments, server system 122
also provides functionality for real-time ad space data pack-
aging and auctions. The server system 122 comprises mod-
ules (e.g., hardware components, software components,
databases, etc.) that can be deployed at one or more data
centers 121 1n one or more geographic locations, for
example. The server system 122 modules comprise an
allocation manager 111, a transaction manager 112, ad server
114, and one or more bidders (e.g., bidder A 151, bidder B
152, and bidder C 153). The server system 122 can also
include one or more modules for load balancing tools and/or
security tools. The load balancing tools manage traflic
within a single data center or between multiple data centers.
The security tools manage data protection and access privi-
lege for tenants served by the data centers 121. The modules
can comprise components that can execute on the same or on
different individual data processing apparatus. The server
system 122 databases comprise a server-side user data
database 132, transaction data database 134, bid data data-
base 136, and line 1tem data database 139. The databases can
reside 1n one or more physical storage systems. The server
system modules will be further described below.

By way of illustration, a graphical user interface 124 of a
software application 125 executing on client device 120 of
a user 119 can 1nclude an ad space 126 and a corresponding
ad tag. The application 1235 can be a web browser applica-
tion, or a software application such as a game application or
a maps application. The application 123 can retrieve content
presented via the user interface 124 (e.g., a web page)
through one or more data communication networks 113
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(e.g., the Internet) from, for example, web servers 130 of a
publisher. For instance, a web page displayed 1n a browser
window of a web browser (e.g., running on a personal
computer) can include an ad space on the web page and a
corresponding ad tag. By way of illustration, the ad space
can appear at the bottom of the user interface (a “banner ad”)
with a corresponding ad tag. Other examples of ad spaces
are possible. Here, the client device 120 can be a mobile
phone, a smartphone, a smart watch, a tablet computer, a
personal computer (e.g., laptop computer, desktop computer,
etc.), a game console, or an in-car media system. Other
examples of a client device are possible. The application 125
can be a web browser, a mobile app, a streaming video
application, or a gaming application. Other examples of
applications 125 are possible.

In some implementations, an ad tag comprises an address
(e.g., Uniform Resource Locator (URL)) of a device or
system from which an ad will be requested (e.g., a URL for
the server system 122), statements (e.g., Hypertext Markup
Language (HIT ML) statements) for retrieving and displaying
a creative, and/or 1nstructions (e.g., JavaScript instructions)
for retrieving and displaying a creative (e.g., displaying the
creative 1 a frame, for example a 160 pixelx600 pixel
iframe). Executing the ad tag causes the application 125 to
send (e.g., through the networks 113) an ad request to the
addressed device or system (e.g., to server system 122). In
some 1mplementations, the application 125 sends an ad
request to the server system 122 via another advertising
server system such as an ad exchange. The ad request can
include information about the available ad space 126 (e.g.,
a size for the ad space, an identifier for the publisher), user
information (e.g., an identifier of the user 119, data describ-
ing the user 119, an Internet Protocol or IP address of the
device 120, etc.), and/or system information (e.g., types of
the browser and the client device), for example. The ad
request can be composed 1n JavaScript Object Notation
(JSON) or Extensible Markup Language (XML) format and
transmitted to the server system 122 using Hypertext Trans-
ter Protocol (HTTP) protocol (e.g., using HI'TP POST
request method). Other ad request formats and transmission
methods are possible.

The allocation manager 111 allocates portions of a seller’s
ad space mventory to buyers. Here, an ad space inventory
can include one or more ad spaces on web pages served by
a publisher’s web site. Alternatively or in addition, an ad
space 1nventory can include one or more ad spaces 1n user
interfaces presented by a software application published by
a publisher. Other collections of ad spaces 1 an ad space
inventory are possible. A buyer can be an advertiser (e.g., a
credit card company, a sportswear company ), an ad network,
an ad exchange, or an advertising agency, for example.
Other buyers are possible. A seller can be a publisher (e.g.,
newspaper or social network), an online streaming or gam-
ing service, an ad exchange, or an ad network. Other sellers
are possible.

The allocation manager 111 processes ad requests
received from applications 125 (e.g., web browsers or other
applications displaying content from publishers) executing
on client devices 120, allocates the ad space inventory
referenced by the ad requests to buyers (e.g., based on
agreements between buyers and the seller of the ad space
inventory, based on the results of auctions, etc.), sends
relevant information to advertisers, returns creatives to the
browsers or other applications, keeps track of billing and
usage for advertisers and publishers, and/or enforces quality
standards, for example.
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A seller can negotiate with a buyer and reach an agree-
ment on pricing or other terms for running an ad campaign
on ad space mventory available from the seller. The seller or
the buyer can create (e.g., through an API or a web page
provided by the server system 122) one or more line 1tems
(e.g., implemented as data objects) representing the terms of
the agreement and store the line items 1n the line item data
database 139. Such line items can be referred to as “ad
campaign line items.”

Alternatively or 1n addition, a prospective buyer can use
pre-bidding techniques to place bids on an instance of ad
space (e.g., during a client-side auction that takes place
before the application 125 executing on the client device 120
sends the ad request to the server system 122). The seller or
bidders can create (e.g., through an API or a web page
provided by the server system 122) one or more line items
(e.g., implemented as data objects) representing the bidders’
pre-bids. Such line 1tems can be referred to as “pre-bid line
items.”

A line item’s parameters can include, without limitation,
an 1dentifier of a seller, an 1dentifier of a buyer, 1dentifiers of
one or more ad spaces from the seller’s ad space inventory,
ad tags of one or creatives from the buyer’s ad campaign,
and/or a price for filling an instance of an ad space with a
creative from the buyer’s ad campaign. For ad campaign line
items, the value of the price parameter can be a static price
based on the terms of the agreement between the buyer and
seller. For pre-bid line items, the value of the price parameter
can be dynamic, and can be determined based on the buyer’s
pre-bid. A line 1tem can also include flight dates (start and
ending dates for the ad campaign) and one or more user
target segments.

The allocation manager 111 can use the line items to
allocate the ad space inventory among ad campaigns and
pre-bidders. When the allocation manager 111 receives a
request to fill an instance of an ad space, the allocation
manager compares data associated with the instance of the
ad space to the parameters of the line 1tems in the line 1tem
data database 139. If no line 1tems match the ad request, the
allocation manager 111 can send a request to transaction
manager 112 to conduct a server-side auction for the ad
space. If more than one line item matches the ad request, the
allocation manager 111 determines how to allocate the ad
space (e.g., based on one or more line item prioritization
rules). Identifying multiple matching line 1tems for an ad
request can indicate, for example, that more than one ad
campaign 1s eligible to fill the ad space, or that multiple
bidders placed pre-bids for the ad space, or that at least one
ad campaign 1s eligible to fill the ad space and at least one
bidder placed a pre-bid for the ad space.

Data associated with the instance of the ad space 126 can
provide targeting information for buyers of the ad space 126,
and can potentially command higher bid prices from bidders
because of the targeting information. For instance, a grocery
store advertiser may be willing to bid more on the ad space
126 11 the user 119 1s known for interests 1n food related
topics (e.g., the user 119 has registered with a food website).
As another example, a sporting goods advertiser may be
more likely to bid more on the ad space 126 if the ad space
126 1s part of a web page including a sports news article.

Data associated with the instance of the ad space 126 can
include data associated with the user 119 (e.g., user segment
data and/or user behavioral data). User segment data include
demographic imformation, for example, age, gender, loca-
tion, school, and occupation. Other user segment data are
possible. User behavioral data can include data associated
with a user’s online activities, for example, that the user put
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a toy 1n a shopping cart, the user searched for a toy, the user
visited an online toy store yesterday, and a frequency the
user searched for a toy. Other user behavioral data are
possible. Data associated with the instance of the ad space
126 can include contextual data. For instance, contextual
data can include the type of the user interface 124 (e.g., a
home page, a user interface of a game application, etc.),
structure of the user interface 124 (e.g., a number of ads on
the user interface 124), content of the user interface 124
(e.g., game, finance, sports, travel, content not suitable for
chuldren), an 1dentifier of the ad space, the dimensions of the
ad space, and/or timing data (e.g., the current month, day of
the week, date, and/or time). Other contextual data are
possible.

User segment data (e.g., demographic information) can be
provided by a user to a publisher when the user accesses
websites or applications published by the publisher. Some
user segment data (e.g., location) can be determined by data
associated with the user’s client device (e.g., client device
120), for example, an Internet Protocol (IP) address associ-
ated with the client device. User behavioral data can be
collected by an application (e.g., application 125) executed
on a user’s client device (e.g., client device 120). Contextual
data can be determined by analyzing content (e.g., words,
semantics) presented in the user interface, transmitted to the
server system 122 with the ad request, or obtained using any
other suitable technique.

A buyer (or a seller) can acquire data associated with an
ad space from the ad space’s publisher or from a data
provider (e.g., Proximic of Palo Alto, Calif.). In various
implementations, the buyer (or the seller) can store user data
in the server-side user data database 132. For instance, the
buyer can store in the server-side user data database 132
mappings between user 1dentifiers and user segments.

In some embodiments, the allocation manager 111 1mple-
ments allocation policies designed to enhance the seller’s
revenue while also adhering to the terms of the seller’s ad
campaign agreements. For example, when an ad campaign
line 1tem and a pre-bid line item match an ad request, and the
pre-bid line item’s price for the ad space exceeds the ad
campaign line item’s price, the allocation manager 111 can
allocate the ad space to the pre-bidder, rather than the ad
campaign partner. On the other hand, 1f allocating the ad
space to the pre-bidder would jeopardize the system’s ability
to meet the terms of its agreement with the ad campaign
partner, the allocation manager 111 can allocate the ad space
to the ad campaign partner, even though the ad campaign
line 1tem’s price 1s lower than the pre-bid line 1tem’s price.

More generally, the allocation manager 111 can select one
of the matching line items to fill the ad space based on any
suitable information, including, without limitation, one or
more prioritization rules, the line 1tems’ parameters (e.g., the
price parameters), the terms of ad campaign agreements
(c.g., the number of ad spaces to be allocated to the ad
campaign, the target pace of the ad campaign, etc.), and the
status of current ad campaigns (e.g., the number of ad spaces
that have been filled with ads from the ad campaign, the
current pace of the ad campaign, etc.). In some embodi-
ments, line items include priority parameters. The value of
a priority parameter may represent a priority rank or a
priority tier of the line 1tem. The allocation manager 111 can
select a line 1tem to {1ll an ad space based, at least 1n part, on
the priority parameters of the matching line 1tems.

In some embodiments, the allocation manager 111 can
dynamically set the values of one or more parameters of a
line 1tem. The allocation manager 111 can set a line 1tem
parameter’s value after receiving an ad request but before
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searching the line i1tem data database 139 for line items
matching the ad request, after identifying line 1tems match-
ing the ad request, 1n response to receiving an instruction to
set the line 1tem parameter’s value, or at any other suitable
time. The allocation manager 111 can set a line item’s
parameter value based on data recerved from the software
application 125 executing on the client device 120 (e.g., the
ad request, a uniform resource locator (URL), a query string
of a URL, a key value 1n query string of a URL, etc.) or any
other suitable data.

In some embodiments, the allocation manager 111
dynamically sets the value(s) of the price and/or priority
parameters of a pre-bid line 1tem based on a URL associated
with an ad request (e.g., the URL of the ad tag used to initiate
the ad request). To fill and ad space, a client device 120 can
conduct a client-side auction before sending the ad request
to the allocation manager 111. During the client-side auc-
tion, the client device 120 can receive one or more pre-bids
tor the ad space from one or more pre-bidding partners. The
client device 120 can send the pre-bids to the allocation
manager 111 by adding data indicative of the pre-bids to a
URL (e.g., a URL that the software application 125 calls to
send an ad request to server system 122). For example, for
cach pre-bid, the client device 120 can add data identifying
the pre-bidder (a “pre-bidder identifier”) and data indicating,
the price of the pre-bid (a “pre-bid value™) to the query string,
of the URL. In some embodiments, the pre-bidder identifier
and pre-bid value for each pre-bid are encoded as key-value
pairs in the URL’s query string. After the software applica-
tion 125 calls the URL to send the ad request to the server
system 122, the allocation manager 111 can parse the URL’s
query string to determine the pre-bidder i1dentifier and the
pre-bid value for each pre-bid. The allocation manager 111
can then use this information to determine the price of each
pre-bid, and to set the price parameter of each pre-bidder’s
pre-bid line item to match the price of the corresponding
pre-bidder’s pre-bid.

Optionally, the allocation manager can also receive cre-
ative data from client device 120 for the pre-bids. Each
pre-bid’s creative data (e.g., a URL from which the bidder’s
creative can be retrieved) can be added to the query string
along with the corresponding pre-bidder identifier and the
pre-bid value. A pre-bid’s creative data can be used to serve
the corresponding creative 1 the ad space 1s allocated to the
pre-bid.

For some ad requests, the server system 122 can allocate
the ad space to a buyer without conducting a server-side
auction. In cases where no line 1tem matches the ad request,
or 1n cases where one or more line items match the ad
request but the allocation manager decides to conduct a
server-side auction before allocating the ad space, the allo-
cation manager 111 can send an auction request to the
transaction manager 112 to 1nitiate a server-side auction for
the ad space.

The transaction manager 112 (“impression bus” or simply
“Imp Bus”) implements an auction system that facilitates
transactional aspects of ad space inventory and impression
trading between buyers and sellers. The transaction manager
112 processes requests to auction ad spaces (“auction
requests™) recerved from the allocation manager 111, con-
ducts auctions (e.g., on behalf of sellers), returns creatives to
the allocation manager 111 or the software application 125
executing on the client device 120, and/or returns auction-
result data, for example. The transaction manager 112 stores
in the transaction data database 134 various transaction
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information for each ad space that 1s transacted by the
transaction manager 112 or other modules of the server
system 122.

A bidder system or bidder (e.g., bidder A 151) performs
bidding operations on behalf of a buyer. The bidder takes
various pieces of bid-specific information (e.g., maximal bid
price, target user areas or segments, start and end dates,
budget) as input and generates a bid for a particular instance
of an ad space inventory, for example. A buyer can set up
(e.g., through an API or web pages provided by the server
system 122) a campaign targeting an ad space iventory with
a set of bid-specific information for the ad space immventory
and store the bid-specific information 1 bid data database
136. In some implementations, a bidder can be remote from
the server system 122, such as bidder D 128.

The transaction manager 112 conducts an auction when an
auction request for filling an available ad space is received
from the allocation manager 111. In response to receiving
the auction request from allocation manager 111, the trans-
action manager 112 generates a bid request including infor-
mation about the ad space, the user, and so on, and sends the
bid request to multiple bidders such as bidder A 151 and
bidder B 152. The transaction manager 112 can also send the
bid request through the networks 113 to servers of bidder D
128, which 1s external to the server system 122. The bid
request can be composed 1n JSON format and sent to bidders
using HTTP POST. The bid request can also be encoded or
compressed. Other bid request formats and transmission
methods are possible. The winning bid price can be the
highest bid price, or a second highest bid price of the auction
as determined by Vickrey auction or other second-price
auction mechanisms.

Each bidder can determine an appropriate bid based on 1ts
own requirements (e.g., budget, targets 1n placements) and
submit a bid response including a bid price and an identifier
of a creative to be served, for example, to the transaction
manager 112 (or not to respond at all). The transaction
manager 112 determines a winmng bid (e.g., a highest bid)
among bid responses recerved within a specified time period
(e.g., 100 milliseconds). The transaction manager 112 then
returns a creative associated with the winning bid or a URL
for a creative associated with the winning bid to the allo-
cation manager 111.

After the allocation manager 111 has allocated the ad
space (e.g., to a pre-bidder corresponding to a pre-bid line
item that matches the ad request, to an ad campaign corre-
sponding to an ad campaign line item that matches the ad
request, or to the winner of the server-side auction for the ad
space), the allocation manager 111 can send a creative
associated with the selected line item or winning bidder to
the client device 120, causing the application 123 to display
the creative 1n the ad space 1n the user interface 124. In some
embodiments, the allocation manager 111 sends the client
device 120 a URL for a creative associated with the selected
line 1tem or winming bidder, causing the application 125 on
the client device 120 to retrieve the creative from an ad
server (e.g., ad server 114, or ad servers 127 external to the
server system 122), or from servers of a content distribution
network (CDN) 131. For ad campaign line items, the cre-

atives or URLSs of the creatives associated with the line items
can be provided by the buyer when the line 1tems are created
(e.g., through an API or a web page provided by the server
system 122). For pre-bid line 1tems, the creatives or URLSs
of the creatives associated with the line items can be
provided by the pre-bidders along with their pre-bids, and
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can be transmitted to the allocation manager 111 with the
pre-bids. For example, the URL of a creative can be mserted
in the ad tag query string.

The ad server 114 can serve creatives to web browsers or
other applications. The ad server 114 can also make deci-
sions about which creatives to serve, and track clicks or
other user interactions with creatives, for example. A cre-
ative can be a visual or audio advertisement such as an
image, an animation, a video clip, or an audio clip. Other
types of a creative are possible.

In various implementations, the allocation manager 111
can store in the transaction data database 134 transaction
information such as an identifier of the creative served to the
ad space, an i1dentifier of the buyer, the user’s 1dentifier, the
price of the ad space, an identifier of the ad space, an
identifier of the seller of the ad space, and/or a time stamp.
Other transaction information of a transaction 1s possible.

FIG. 2 illustrates a method 200 for allocating ad space
inventory, according to some embodiments. The method can
be implemented using software components executing on
one or more data processing apparatus that are part of the
data center 121 described earlier. For instance, the method
can be implemented using the allocation manager 111.

In step 202 of the method 200, bid data 1s recerved (e.g.,
by a server system 122 or by an allocation manager 111).
The bid data can include bidder data (e.g., bidder identifiers)
identifyving pre-bidders for an istance of an ad space. The
bid data can include price data corresponding to prices
offered by the bidders for the ad space. The bid data can
include creative data (e.g., creatives or URLSs corresponding
to creatives), which can be used to serve the bidders’
creatives. In some embodiments, the bid data represents one
or more bids received from pre-bidders (e.g., during a
client-side auction). In some embodiments, the bid data 1s
received 1 connection with a request (an ad request) to
provide a creative to {ill an instance of an ad space. In some
embodiments, the bid data 1s included 1n an ad tag used by
a client device 120 to send the ad request to the server
system 122 or the allocation manager 111. For example, the
bid data can be inserted 1n a query string of an ad tag URL.

In some embodiments, the price data 1s represented by a
number corresponding to a currency value (e.g., an integer
120 or a real number 1.20 can represent a price of $1.20).
The price may be expressed in CPM, CPC, CPA, or any
other suitable pricing model. In some embodiments, the
price data 1s encoded (e.g., each price can be encoded as a
corresponding ASCII character string).

In step 204 of the method 200, one or more line 1tems
matching the bidder data are identified. In some embodi-
ments, the matching line items are pre-bid line items. In
some embodiments, the matching line 1tems are identified by
searching the line item data database 139 for line items of
the pre-bid type with buyer parameter values matching the
bidder identifiers. In some embodiments, the matching line
items 1include one or more dynamically alterable parameters.
The dynamically alterable parameters can include, for
example, price parameters, priority parameters, and/or cre-
ative parameters. The value of a line item’s creative param-
cter can be a creative to be served when an ad space 1s
allocated to the line item, or a URL corresponding to a
creative to be served when an ad space 1s allocated to the line
item.

In step 206 of the method 200, the values of dynamically
alterable parameters of the line items are determined. In
some embodiments, the price parameter of each matching
line 1tems 1s set based on the price data received 1n step 202.
For example, the value of the price parameter of a pre-bid
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line 1tem matching a particular bidder can be set to the price
(or price tier) offered by that bidder for the ad space. In some
embodiments, the priority parameter of each matching line
item 1s set based on the price data and/or the bidder data
received 1n step 202. For example, the value of the priority
parameter of a pre-bid line 1tem matching a particular bidder
can be set based on the bidder’s 1dentity, the price offered by
the bidder, and/or any other suitable information. In some
embodiments, the creative parameter of each matching line
item 15 set based on the creative data received 1n step 202.
For example, the value of the creative parameter of a pre-bid
line item matching a particular bidder can be set to the
creative data provided with the bidder’s pre-bid.

In some embodiments, method 200 further includes a step
(not shown) 1n which one or more ad campaign line items
matching the ad request are identified. The matching ad
campaign line items can be 1dentified by searching the line
item data database 139 for line items of the ad campaign
type having parameter values that match some or all of the
data associated with the instance of the ad space. The
matching ad campaign line 1tems can be 1dentified before the
pre-bid line 1tems are i1dentified, after the pre-bid line 1tems
are 1dentified, or 1n parallel with the i1dentification of the
pre-bid line 1tems.

In step 208 of the method 200, a line item 1s selected from
a plurality of line 1tems, and the instance of the ad space 1s
allocated to the selected line 1tem. The plurality of line 1tems
includes the matching pre-bid line items. In some embodi-
ments, the plurality of line items further includes any
matching ad campaign line 1tems. In some embodiments, the
selection of the line 1tem 1s based, at least in part, on the
dynamically alterable parameters of the pre-bid line items.
For example, the selection of the line 1tem can be based, at
least 1n part, on the values of the price parameters and/or
priority parameters ol the pre-bid line items. In some
embodiments, price parameter values of the matching line
items are compared, and the matching line 1tem with the
highest price parameter value (or second highest price
parameter value) 1s selected. In some embodiments, priority
parameter values of the matching line 1tems are compared,
and the matching line item with the highest priority 1is
selected.

In step 210 of the method 200, creative data correspond-
ing to the selected line item and the bidder matching the
selected line item are obtained. In some embodiments, the
selected line 1tem’s creative data has already been stored 1n
the line item’s creative parameter, and can be obtained by
loading the line 1tem’s creative parameter. In some embodi-
ments, the selected line item’s creative data 1s obtained by
communicating with the bidder corresponding to the
selected line 1tem (e.g., via network 113).

In step 212 of the method 200, the creative data 1s
transmitted to the device that sent the ad request. The
creative represented by the creative data 1s compatible with
the 1instance of the ad space to which the ad request pertains.
The device can display the creative i the ad space.

FIG. 3 shows a block diagram of a user interface 300 for
configuring line items, according to some embodiments. In
some embodiments, the user interface 300 1s displayed to a
user (e.g., ad space mventory seller or buyer) as part of a
web page provided by transaction manager 111 (e.g., via
network 113). Through the user interface 300, the user can
create one or more line items or configure existing line 1tems
(e.g., by specilying values of the line item parameters). The
created or configured line 1tems can be stored, for example,
in line 1tem data database 139.
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In some embodiments, the user interface 300 includes an
input element 302 adapted to receive mput identifying a
purchaser associated with the line 1tem. The 1nput element
302 may be, for example, a text input field or a select menu
(e.g., a drop-down select menu). Other mput elements are
possible. The user can specily a purchaser by, for example,
inputting the purchaser’s name or the purchaser’s identifier.
The purchaser identifier corresponding to the identified
purchaser 1s then stored in the line item’s “buyer 1dentifier”
parameter.

In some embodiments, the user interface 300 includes an
input element 304 adapted to receive mput indicating that a
price parameter of the line 1tem 1s dynamically alterable. As
described above, the value of a line item’s price parameter
can represent a price oflered by a prospective purchaser for
an 1stance of an advertising space. In some embodiments,
the input element 304 may include, for example, a text input
field, radio buttons, a check box, or a select menu (e.g., a
drop-down select menu). In some embodiments, a user can
indicate that a price parameter of the line 1tem 1s dynami-
cally alterable by providing input indicating that the line
item 1s a pre-bid line 1tem (e.g., by typing “pre-bid” 1n a text
iput field, selecting a “pre-bid” radio button or check box,
or selecting “pre-bid” 1n a select menu). In some embodi-
ments, a user can indicate that a price parameter of the line
item 1s dynamically alterable by selecting a suitable radio
button, check box, or menu 1tem associated with a price
parameter mput element.

In some embodiments, the user interface 300 includes at
least one additional input element 306. In some embodi-
ments, the input element 306 1s adapted to receive input
indicating that a priority parameter of the line item 1is
dynamically alterable. In some embodiments, the input
clement 306 1s adapted to receive input 1dentifying one or
more sets of dimensions for advertising spaces matching the
line 1tem. In some embodiments, the mput element 306 is
adapted to receive mput specifying one or more targeting
criteria for mstances of advertising spaces matching the line
item.

Some embodiments have been described in which an
allocation manager 111 1s used i connection with a trans-
action manager 112, which conducts real-time auctions. In
some embodiments, allocation manager 111 1s used without
transaction manager 112 (e.g., 1n connection with an ad
server, ad network, or ad exchange that does not conduct
real-time auctions). In some embodiments, allocation man-
ager 111 1s included 1n ad server 127.

Implementations of the subject matter and the operations
described in this specification can be implemented 1n digital
clectronic circuitry, or 1n computer software, firmware, or
hardware, including the structures disclosed 1n this specifi-
cation and their structural equivalents, or in combinations of
one or more of them. Implementations of the subject matter
described 1n this specification can be implemented as one or
more computer programs, 1.€., one or more modules of
computer program instructions, encoded on computer stor-
age medium for execution by, or to control the operation of,
data processing apparatus. Alternatively or 1n addition, the
program 1nstructions can be encoded on an artificially-
generated propagated signal, e.g., a machine-generated elec-
trical, optical, or electromagnetic signal, that 1s generated to
encode 1nformation for transmission to suitable receiver
apparatus for execution by a data processing apparatus. A
computer storage medium can be, or be included 1n, a
computer-readable storage device, a computer-readable stor-
age substrate, a random or serial access memory array or
device, or a combination of one or more of them. Moreover,
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while a computer storage medium 1s not a propagated signal,
a computer storage medium can be a source or destination of
computer program instructions encoded in an artificially-
generated propagated signal. The computer storage medium
can also be, or be included 1n, one or more separate physical
components or media (e.g., multiple CDs, disks, or other
storage devices).

The operations described 1n this specification can be
implemented as operations performed by a data processing
apparatus on data stored on one or more computer-readable
storage devices or received from other sources.

The term “data processing apparatus” encompasses all
kinds of apparatus, devices, and machines for processing
data, including by way of example a programmable proces-
sor, a computer, a system on a chip, or multiple ones, or
combinations, of the foregoing The apparatus can include
special purpose logic circuitry, e.g., an FPGA (field pro-
grammable gate array) or an ASIC (application-specific
integrated circuit). The apparatus can also include, 1n addi-
tion to hardware, code that creates an execution environment
for the computer program 1n question, €.g., code that con-
stitutes processor firmware, a protocol stack, a database
management system, an operating system, a cross-platform
runtime environment, a virtual machine, or a combination of
one or more of them. The apparatus and execution environ-
ment can realize various different computing model inira-
structures, such as web services, distributed computing and
orid computing infrastructures.

A computer program (also known as a program, software,
soltware application, script, or code) can be written 1n any
form of programming language, including compiled or
interpreted languages, declarative or procedural languages,
and 1t can be deployed in any form, including as a stand-
alone program or as a module, component, subroutine,
object, or other unit suitable for use 1 a computing envi-
ronment. A computer program may, but need not, correspond
to a file 1n a file system. A program can be stored in a portion
of a file that holds other programs or data (e.g., one or more
scripts stored 1n a markup language resource), 1n a single file
dedicated to the program in question, or in multiple coor-
dinated files (e.g., files that store one or more modules,
sub-programs, or portions of code). A computer program can
be deployed to be executed on one computer or on multiple
computers that are located at one site or distributed across
multiple sites and interconnected by a communication net-
work.

The processes and logic flows described 1n this specifi-
cation can be performed by one or more programmable
processors executing one or more computer programs to
perform actions by operating on mput data and generating
output. The processes and logic flows can also be performed
by, and apparatus can also be implemented as, special
purpose logic circuitry, e.g., an FPGA (field programmable
gate array) or an ASIC (application-specific integrated cir-
cuit).

Processors suitable for the execution of a computer pro-
gram include, by way of example, both general and special
purpose microprocessors, and any one or more processors of
any kind of digital computer. Generally, a processor will
receive 1structions and data from a read-only memory or a
random access memory or both. The essential elements of a
computer are a processor for performing actions in accor-
dance with 1nstructions and one or more memory devices for
storing instructions and data. Generally, a computer will also
include, or be operatively coupled to receirve data from or
transier data to, or both, one or more mass storage devices
for storing data, e.g., magnetic, magneto-optical disks, or
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optical disks. However, a computer need not have such
devices. Moreover, a computer can be embedded in another
device, e.g., a mobile telephone, a personal digital assistant
(PDA), a mobile audio or video player, a game console, a
Global Posttioning System (GPS) receiver, or a portable
storage device (e.g., a umiversal serial bus (USB) flash
drive), to name just a few. Devices suitable for storing
computer program instructions and data include all forms of
non-volatile memory, media and memory devices, including,
by way of example semiconductor memory devices, e.g.,
EPROM, EEPROM, and flash memory devices; magnetic
disks, e.g., mnternal hard disks or removable disks; magneto-
optical disks; and CD-ROM and DVD-ROM disks. The
processor and the memory can be supplemented by, or
incorporated 1n, special purpose logic circuitry.

To provide for interaction with a user, implementations of
the subject matter described in this specification can be

implemented on a computer having a display device, e.g., a
CRT (cathode ray tube) or LCD (liguid crystal display)
monitor, for displaying information to the user and a key-
board and a pointing device, e.g., a mouse or a trackball, by
which the user can provide input to the computer. Other
kinds of devices can be used to provide for interaction with
a user as well; for example, feedback provided to the user
can be any form of sensory feedback, e.g., visual feedback,
auditory feedback, or tactile feedback; and input from the
user can be recetved 1n any form, including acoustic, speech,
or tactile mput. In addition, a computer can interact with a
user by sending resources to and receiving resources from a
device that 1s used by the user; for example, by sending web
pages to a web browser on a user’s client device 1n response
to requests received from the web browser.

Implementations of the subject matter described in this
specification can be implemented in a computing system that
includes a back-end component, e.g., as a data server, or that
includes a middleware component, e.g., an application
server, or that includes a front-end component, e.g., a client
computer having a graphical user interface or a Web browser
through which a user can interact with an implementation of
the subject matter described in this specification, or any
combination of one or more such back-end, middleware, or
front-end components. The components of the system can be
interconnected by any form or medium of digital data
communication, €.g., a commumnication network. Examples
of communication networks include a local area network
(“LAN”) and a wide area network (“WAN™), an inter-
network (e.g., the Internet), and peer-to-peer networks (e.g.,
ad hoc peer-to-peer networks).

The computing system can include clients and servers. A
client and server are generally remote from each other and
typically interact through a communication network. The
relationship of client and server arises by virtue of computer
programs running on the respective computers and having a
client-server relationship to each other. In some 1mplemen-
tations, a server transmits data (e.g., an HTML page) to a
client device (e.g., for purposes of displaying data to and
receiving user mput from a user interacting with the client
device). Data generated at the client device (e.g., a result of
the user interaction) can be received from the client device
at the server.

A system of one or more computers can be configured to
perform particular operations or actions by virtue of having
software, firmware, hardware, or a combination of them
installed on the system that in operation causes or cause the
system to perform the actions. One or more computer
programs can be configured to perform particular operations
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or actions by virtue of including instructions that, when
executed by data processing apparatus, cause the apparatus
to perform the actions.

While this specification contains many specific imple-
mentation details, these should not be construed as limita-
tions on the scope of any inventions or ol what may be
claimed, but rather as descriptions of features specific to
particular implementations of particular mnventions. Certain
teatures that are described 1n this specification in the context
of separate implementations can also be implemented 1n
combination in a single implementation. Conversely, vari-
ous features that are described in the context of a single
implementation can also be implemented 1n multiple 1mple-
mentations separately or in any suitable subcombination.
Moreover, although features may be described above as
acting in certain combinations and even 1mtially claimed as
such, one or more features from a claimed combination can
in some cases be excised from the combination, and the
claimed combination may be directed to a subcombination
or variation of a subcombination.

Similarly, while operations are depicted 1n the drawings in
a particular order, this should not be understood as requiring
that such operations be performed 1n the particular order
shown or 1n sequential order, or that all 1llustrated operations
be performed, to achieve desirable results. In certain cir-
cumstances, multitasking and parallel processing may be
advantageous. Moreover, the separation of various system
components in the implementations described above should
not be understood as requiring such separation 1n all imple-
mentations, and 1t should be understood that the described
program components and systems can generally be inte-
grated together 1n a single soitware product or packaged into
multiple software products.

Thus, particular implementations of the subject matter
have been described. Other implementations are within the
scope of the following claims. In some cases, the actions
recited 1n the claims can be performed in a different order
and still achieve desirable results. In addition, the processes
depicted 1in the accompanying figures do not necessarily
require the particular order shown, or sequential order, to
achieve desirable results. In certain implementations, mul-
titasking and parallel processing may be advantageous.

The indefinite articles “a” and “an,” as used in the
specification and 1n the claims, unless clearly indicated to
the contrary, should be understood to mean “at least one.”
The phrase “and/or,” as used 1n the specification and 1n the
claims, should be understood to mean ““either or both™ of the
clements so conjoined, 1.¢., elements that are conjunctively
present 1 some cases and disjunctively present in other
cases. Multiple elements listed with “and/or” should be
construed in the same fashion, 1.e., “one or more” of the
clements so conjoined. Other elements may optionally be
present other than the elements specifically identified by the
“and/or” clause, whether related or unrelated to those ele-
ments specifically i1dentified. Thus, as a non-limiting
example, a reference to “A and/or B”, when used 1in con-
junction with open-ended language such as “comprising’”
can refer, in one embodiment, to A only (optionally includ-
ing clements other than B); 1n another embodiment, to B
only (optionally including elements other than A); in yet
another embodiment, to both A and B (optionally including
other elements); etc.

As used 1n the specification and 1n the claims, “or” should
be understood to have the same meaning as “and/or” as
defined above. For example, when separating 1tems 1n a list,
“or” or “and/or” shall be interpreted as being inclusive, 1.e.,
the iclusion of at least one, but also including more than
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one, of a number or list of elements, and, optionally,
additional unlisted 1tems. Only terms clearly indicated to the
contrary, such as “only one of or “exactly one of,” or, when
used in the claims, “consisting of,” will refer to the inclusion
of exactly one element of a number or list of elements. In 5
general, the term “or” as used shall only be interpreted as
indicating exclusive alternatives (1.e. “one or the other but
not both”) when preceded by terms of exclusivity, such as
“either,” “one of,” “only one of,” or “exactly one of”
“Consisting essentially of,” when used 1n the claims, shall 10
have 1ts ordinary meaning as used 1n the field of patent law.

As used 1n the specification and 1n the claims, the phrase
“at least one,” 1n reference to a list of one or more elements,
should be understood to mean at least one element selected
from any one or more of the elements 1n the list of elements, 15
but not necessarily including at least one of each and every
clement specifically listed within the list of elements and not
excluding any combinations of elements i1n the list of
clements. This definition also allows that elements may
optionally be present other than the elements specifically 20
identified within the list of elements to which the phrase “at
least one” refers, whether related or unrelated to those
clements specifically identified. Thus, as a non-limiting
example, “at least one of A and B” (or, equivalently, “at least
one of A or B,” or, equivalently *“at least one of A and/or B”) 25
can refer, 1n one embodiment, to at least one, optionally
including more than one, A, with no B present (and option-
ally including elements other than B); 1in another embodi-
ment, to at least one, optionally including more than one, B,
with no A present (and optionally including elements other 30
than A); in yet another embodiment, to at least one, option-
ally including more than one, A, and at least one, optionally
including more than one, B (and optionally including other
clements); etc.

The use of “including,” “comprising,” “having,” “con- 35
taining,” “involving,” and vanations thereof, 1s meant to
encompass the 1items listed thereafter and additional i1tems.

Use of ordinal terms such as “first,” “second,” “third.”
etc., 1n the claims to modily a claim element does not by
itself connote any priority, precedence, or order of one claim 40
clement over another or the temporal order 1n which acts of
a method are performed. Ordinal terms are used merely as
labels to distinguish one claim element having a certain
name from another element having a same name (but for use
of the ordinal term), to distinguish the claim elements. 45

What 1s claimed 1s:

1. An online advertising method, comprising:

receiving, over a network by a processing system com-

prising one or more computers, bid data from an end
user device, the bid data including bidder data, price 50
parameters, and priority parameters, wherein the bidder
data identifies bidders for an instance of an advertising
space, wherein the price parameters correspond to
prices oflered by the respective bidders for the instance

of the advertising space, wherein the priority param- 55
eters correspond to priority of a particular line 1tem of

a particular bidder as compared to other line 1tems of
the particular bidder associated with the respective
bidders for the instance of the advertising space,
wherein the bid data are dernived, at least 1n part, from 60
a client-side auction that 1s mitiated during loading of

a file by the end user device, wherein the recerving the
bid data comprises receiving a uniform resource locator
(URL) comprising the bid data, and wherein a query
string of the URL includes key-value pairs inserted by 65
the end user device representing identifications of the
bidders and the corresponding prices oflered;
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parsing, by the processing system, the query string;
identitying, by the processing system based at least in part
on the bidder data, line 1tems matching the respective
bidders resulting 1n identified line 1tems, wherein the
identified line 1tems include respective dynamically
alterable parameters, and wherein the i1dentified line
items are stored 1n a line item database;
determining, by the processing system based at least in
part on the price parameters and the priority param-
eters, values of the dynamically alterable parameters of
the respective 1dentified line 1tems matching the respec-
tive bidders for the instance of the advertising space;

adjusting, by the processing system, the price parameters
and the priority parameters for the identified line items,
stored 1n the line 1tem database, to include the deter-
mined values derived, at least 1n part, from the client-
side auction of the dynamically alterable parameters of
the respective 1dentified line 1tems matching the respec-
tive bidders for the instance of the advertising space;

determining a winning bid by selecting, by the processing
system, a first line item from a plurality of line items
stored 1n the line 1tem database according to an analysis
of the plurality of line items and a determination that
the first line item matches an ad request associated with
the instance of the advertising space, wherein the
plurality of line items includes the i1dentified line items
that have been adjusted based on the bid data that is
derived, at least in part, from the client-side auction,
and wherein the selection of the first line 1tem 1s based
at least 1n part on the values of the dynamically
alterable parameters of the 1dentified line items;

obtaining, by the processing system, creative data corre-
sponding to the first line 1tem and to a bidder matching,
the first line 1item; and

transmitting, by the processing system, the creative data

to the end user device, wherein the creative data
represent a creative compatible with the instance of the
advertising space.

2. The method of claim 1, wherein the bid data are first bid
data, wherein the instance of the advertising space 1s a first
instance of the advertising space, wherein the values of the
dynamically alterable parameters are first values, and
wherein the method further comprises:

receiving, by the processing system from a second device,

second bid data of the same bidders for a second
instance of the advertising space;

identitying, by the processing system, the same line items

matching the respective bidders;

determining, by the processing system, second values of

the parameters of the line 1tems based at least 1n part on
the second bid data;

selecting, by the processing system, a second of the

identified line 1tems based at least in part on the second
values of the parameters of the identified line items;
and

transmitting, by the processing system, to the second

device, second creative data representing a second
creative corresponding to the second line 1tem and to a
second bidder matching the second line item.

3. The method of claim 1, wherein the bid data are first bid
data, wherein the instance of the advertising space 1s a {irst
instance of the advertising space, wherein the values of the
dynamically alterable parameters are first values, wherein
the end user device 1s a first device, and wherein the method
turther comprises:

recerving, by the processing system, second bid data from

a second device, the second bid data including bidder
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data i1dentifying the bidders and second price data
corresponding to second prices offered by the respec-
tive bidders for a second instance of the advertising
space;

identifying, by the processing system, based at least in

part on the second bid data, the line items matching the
respective bidders;

determining, by the processing system, based at least in

part on the second price data, second values of the
dynamically alterable parameters of the respective line
items matching the respective bidders for the second
instance of the advertising space;

selecting, by the processing system, a second line item

from a second plurality of line items, wherein the
second plurality of line items includes the identified
line 1tems, and wherein the selection of the second line
item 1s based at least 1n part on the second values of the
dynamically alterable parameters of the 1dentified line
items:

obtaining, by the processing system, second creative data

corresponding to the second line item and to a second
bidder matching the second line item; and
transmitting, by the processing system, the second cre-
ative data to the second device, wherein the second
creative data represent a second creative compatible
with the second instance of the advertising space.

4. The method of claim 1, wherein the loading of the file
comprises loading of an HTML file by the end user device.

5. The method of claim 1, further comprising:

determining a price value for the instance of the adver-

t1sing space.

6. The method of claim 5, further comprising determining
that the values of the dynamically alterable parameters of the
respective 1dentified line items matching the respective
bidders are less than the price value.

7. The method of claim 6, further comprising responsive
to the determining that the values of the dynamically alter-
able parameters are less than the price value, mitiating a
server-side auction, wherein the plurality of line 1tems that
are analyzed to determine the winning bid includes one or
more other line i1tems associated with one or more other
bidders obtained from the server-side auction.

8. The method of claim 1, wherein contextual data 1s
received from the end user device.

9. The method of claim 8, wherein the loading of the file
1s associated with a gaming application being executed by
the end user device.

10. The method of claim 1, wherein the transmitting the
creative data to the end user device comprises transmitting
the creative or a location of the creative to the end user
device.

11. The method of claim 1, wherein a location of the
creative 1s represented by a URL.

12. The method of claim 1, wherein the plurality of line
items includes at least one of targeting information, pacing
information, or budget constraints.

13. The method of claim 1, wherein the end user device
1s a mobile device.

14. An ad server, comprising;:

a processing system including a processor; and

a memory that stores executable mnstructions that, when

executed by the processing system, facilitate perfor-
mance of operations, comprising:

receiving bid data over a network from an end user

device, the bid data including bidder data, price param-
eters, and priority parameters, wherein the bidder data
identifies bidders for an instance of an advertising
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space, wherein the price parameters correspond to
prices oflered by the respective bidders for the instance
of the advertising space, wherein the priority param-
eters correspond to priority of a particular line 1item of
a particular bidder as compared to other line 1tems of
the particular bidder associated with the respective
bidders for the instance of the advertising space,
wherein the bid data are derived, at least in part, from
a client-side auction that 1s initiated during loading of
a file by the end user device, wherein the receiving the
bid data comprises receiving a uniform resource locator
(URL) comprising the bid data, and wherein a query
string of the URL 1includes key-value pairs inserted by
the end user device representing identifications of the
bidders and the corresponding prices oflered;

parsing the query string;

identifying, based at least 1n part on the bidder data, line
items matching the respective bidders resulting 1n 1den-
tified line i1tems, wherein the identified line 1tems
include respective dynamically alterable parameters,
and wherein the identified line 1tems are stored 1n a line
item database;

determining, based at least 1n part on the price parameters
and the priority parameters, values of the dynamically
alterable parameters of the respective identified line
items matching the respective bidders for the instance
of the advertising space;

adjusting the price parameters and the priority parameters
for the i1dentified line 1tems, stored in the line item
database, to include the determined values derived, at
least 1n part, from the client-side auction of the dynami-
cally alterable parameters of the respective identified
line 1tems matching the respective bidders for the
instance of the advertising space;
determining a winning bid by selecting a first line item
from a plurality of line items stored in the line item
database according to an analysis of the plurality of line
items and a determination that the first line 1tem
matches an ad request associated with the instance of
the advertising space, wherein the plurality of line
items includes the 1dentified line items that have been
adjusted based on the bid data that 1s derived, at least
in part, from the client-side auction, and wherein the
selection of the first line item 1s based at least 1n part on
the values of the dynamically alterable parameters of
the 1dentified line items;
obtaining creative data corresponding to the first line item
and to a bidder matching the first line item; and

transmitting the creative data to the end user device,
wherein the creative data represent a creative compat-
ible with the instance of the advertising space.

15. The ad server of claim 14, wherein the bid data are
first bid data, wherein the instance of the advertising space
1s a first instance of the advertising space, wherein the values
of the dynamically alterable parameters are first values, and
wherein the operations further include:

receiving, from a second device, second bid data of the

same bidders for a second instance of the advertising
space;

identifying the same line 1tems matching the respective

bidders;
determining second values of the parameters of the line
items based at least in part on the second bid data; and

selecting a second of the identified line items based at
least 1n part on the second values of the parameters of
the identified line 1items;
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transmitting, to the second device, second creative data
representing a second creative corresponding to the
second line 1tem and to a second bidder matching the
second line 1tem.

16. The ad server of claim 14, wherein the bid data are
first bid data, wherein the mstance of the advertising space
1s a {irst instance of the advertising space, wherein the values
of the dynamically alterable parameters are first values,
wherein the end user device 1s a first device, and wherein the

operations further include:
receiving second bid data from a second device, the
second bid data including bidder data identiiying the
bidders and second price data corresponding to second
prices oflered by the respective bidders for a second
instance of the advertising space;
identifying, based at least in part on the second bid data,
the line 1tems matching the respective bidders;

determining, based at least in part on the second price
data, second values of the dynamaically alterable param-
eters of the respective line items matching the respec-
tive bidders for the second instance of the advertising
space;

selecting a second line 1item from a second plurality of line

items, wherein the second plurality of line items
includes the identified line items, and wherein the
selection of the second line 1tem 1s based at least in part
on the second values of the dynamically alterable
parameters of the identified line 1tems;

obtaining second creative data corresponding to the sec-

ond line 1tem and to a second bidder matching the
second line 1tem; and

transmitting the second creative data to the second device,

wherein the second creative data represent a second
creative compatible with the second instance of the
advertising space.

17. The ad server of claim 14, wherein the loading of the
file comprises loading of an HITML file by the end user
device.

18. The ad server of claim 14, wherein each of the
plurality of line 1tems matches the mstance of the advertising,
space.

19. The ad server of claim 14, wherein the operations
turther comprise determining a price value for the instance
of the advertising space.

20. The ad server of claim 19, wherein the operations
turther comprise:

determining that the values of the dynamically alterable

parameters of the respective identified line items
matching the respective bidders are less than the price
value; and

responsive to the determining that the values of the

dynamically alterable parameters are less than the price
value, mitiating a server-side auction, wherein the
plurality of line 1tems that are analyzed to determine the
winning bid includes one or more other line 1tems
associated with one or more other bidders obtained
from the server-side auction.

21. The ad server of claim 14, wherein contextual data 1s
received from the end user device.

22. The ad server of claim 21, wherein the loading of the
file 1s associated with a gaming application being executed
by the end user device.

23. The ad server of claim 14, wherein transmitting the
creative data to the end user device comprises transmitting
the creative or a location of the creative to the end user
device.
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24. The ad server of claim 14, wherein a location of the
creative 1s represented by a URL.

25. The ad server of claim 14, wherein the plurality of line
items includes at least one of targeting information, pacing
information, or budget constraints.

26. The ad server of claim 14, wherein the end user device
1s a mobile device.

277. A non-transitory computer-readable storage medium,
comprising executable istructions that, when executed by a
processing system including a processor, facilitate perfor-
mance of operations, the operations comprising:

recerving bid data over a network from an end user

device, the bid data including bidder data, price param-
cters, and priority parameters, wherein the bidder data
identifies bidders for an instance of an advertising
space, wherein the price parameters correspond to
prices oflered by the respective bidders for the instance
of the advertising space, wherein the priority param-
eters correspond to priority of a particular line item of
a particular bidder as compared to other line 1items of
the particular bidder associated with the respective
bidders for the instance of the advertising space,
wherein the bid data are derived, at least in part, from
a client-side auction that i1s initiated during loading of
a file by the end user device, wherein the receiving the
bid data comprises recerving a uniform resource locator
(URL) comprising the bid data, and wherein a query
string of the URL 1includes key-value pairs inserted by
the end user device representing identifications of the
bidders and the corresponding prices oflered;

parsing the query string;

identifying, based at least 1n part on the bidder data, line

items matching the respective bidders resulting 1n 1den-
tified line i1tems, wherein the identified line items
include respective dynamically alterable parameters,
and wherein the identified line 1tems are stored 1n a line
item database;

determiming, based at least 1n part on the price parameters

and the priority parameters, values of the dynamically
alterable parameters of the respective identified line
items matching the respective bidders for the nstance
of the advertising space;

adjusting the price parameters and the priority parameters

for the i1dentified line 1tems, stored 1n the line item
database, to include the determined values derived, at
least 1n part, from the client-side auction of the dynami-
cally alterable parameters of the respective identified
line 1tems matching the respective bidders for the
instance of the advertising space;

determining a winning bid by selecting a first line item

from a plurality of line items stored in the line item
database according to an analysis of the plurality of line
items and a determination that the first line 1tem
matches an ad request associated with the instance of
the advertising space, wherein the plurality of line
items 1ncludes the identified line 1tems that have been
adjusted based on the bid data that 1s derived, at least
in part, ifrom the client-side auction, and wherein the
selection of the first line item 1s based at least 1n part on
the values of the dynamically alterable parameters of
the identified line 1items;

obtaining creative data corresponding to the first line item

and to a bidder matching the first line item; and
transmitting the creative data to the end user device, wherein
the creative data represent a creative compatible with the
instance of the advertising space.
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